
the month. Prof. Gustavus Hinrichs, of Iowa City, Iowa, ohserved the sun’s disk 011 fourteen days, bat saw 
no spots. Observations mere also continued at Fort  Whipple, Va., but no spots rcported. 

_. - 

Name. / Date. Decliriatwii. 
~- ............ .- 

Cheeiiwich .... - ............. ’ 14th ...... 6 h. 5 m., a. m.. i 
Stouyhurst. .................... ,, ..... 6 h .  4n i . , a .m . .  
Zikawei ........................ ,, ..... 6 h .  4 rn.,a.m.. 
Melbourne. ................. ,, ..... 6 h. 201 m., a. m.. 
Mndison, Wis ................... ,, ..... 511.58 m.,a.m..  

N O T E S  

Horizontal Force. Verlical Force. 
........... ._ ...... . __ i 

i ........................ - - ................ .............................................. 
.............................................. 

I ............................................ . . I  
G h . 3 m . , a . m  .... 7 h . 8 m . , a . m  .... 

A N D  E X T R A C T S ,  

It is uot stated how much tlic sluggisliness of‘ the recording magnet, or other instrumental error, may 
have affected these figures, but it is evident that the disturbance was nearly simultarieaus throughout the 
world, and that any investigtition into the origiu of such disturbauces will require the use of apparatus that  
will record tc seconds of time rather than to minutes. 

Observations of Temperature at Distant Places.-Thc followiug apparatus is adopted for keeping a record 
not only of underground temperatures, but by :i slight modification it allows of observiug the temperuture 

Several instruments have bcen contrived which, when buried i n  tile earth, with wires coniing froiu them 

One of these is Siemens’ resistiince thermometer, auotlier is Wheatstoncs telegraphic thermometer, of 
which a descriptiou will be found in the Report of the Dundee Meeting of the  British Association; another 
is Becquerel’s thermo-electric apparatus, which has been employed by its invcntor and his son and grandson 
for somc forty years. 

Two wires, one of iron and 
the other of coppcr, insulated by gutta-percha or some other covering, as i u  submarine cables, and cnnnected 
at their ends, might be lct down so as to bring their lower junctiou to the point where the tomperature is to 
be taken, their upper junction being iminersed i u  a basin of water, and the circuit completed through a 
galvanometer. The temperature of tho water in the basin might ther? be altered till the galvanometer gave 
zero indication.” 

Sir Wm. Thomson now adds tho recommendation that, in carrying out this method, the two wires, each 
well covered with gutta-percha, should be twisted together ; that  the wires should be stout aud as homogeneous 
as possible throughout, and that a piece of stout copper tubc should be attached to the lowcr junction, this 
tube being uncovered and in close contnct with the earth all round, its purpose being to insure that the 
junction tnkes the proper temperature, 

It would probably be desirable, in filling up the bore, to mix clay with the original material to render 
it watertight, for it would be impossible to render the filling of the bore as compact as the surrounding rock. 

of the air a t  points upon mountain-tops or in statiouary balloons: 

to the surfwe, admit of having their tempcraturcs observed by electrical means. 

I t  is describcd in the following terms in the first Report of this Comruittee (1868) : 
“The  thcrmo-electric method migltt also be followed with great advantage. 



Sevr?rnl pnirs of wires would he buried i n  the same bore, with their lower junctions a t  different carefully- 
mensured depths. 

The upper junctions would be kept in a room provided with a steady table for a mirror-galvanometer. 
Rain-falL-A steady decrease in the depth of water in the upper portions of the Amazon h a s  been 

obscrved of late years, SO that navigation is sometimes impeded. It is suggested that this must be due to a 
general diminutiou of rain-fall in the interior of South America, such as has bccn observed in other countries 
in connection with cos1~1ic-phenomeiia. 

Barorneter.-Joh11 Allan Broun communicates to Nature an extract from a forthcoming work on the diur- 
nal oscillntio~~s of the barometer. Having carcfully examincd the law of these oscillations at Mnkerston,Dub- 
lin, Greenwich atid Brussels, he concludes that the semi-diurnal oscillation is due to a cosmic cause, independ- 
ent of local influences, while the aiuriial oscillatiou shows that part of the solar action which is modified by 
atmospheric conditions not yet determined. The semi-diurnal oscillation is duc to an action of the sun, 
which is repeated eq1lnllv twice in euch day like the solar ocenuic-tide. The instrumental errors arisiug from 
unknown errors In the temperature nnd co-eficieii t of expausion of the niercury and brass aud from other sources 
indicated by Wid, are nppnrently briefly referred to, and are probnbly quite sensible in amount and 
systematic periodicity i i i  the four series here discussed. 

Arctic nleteorology.-Lieutenniit Weyprecht and  Count Wilczek propose to spend a t  least one year io 
physical observations in Nova Zembltr, or some other point on the north coast of Europe or Asia, and 
invite others to make similar observations simultaneous with thc' air  own. 

Tho.gellcrnl results of the observations made by Mr. 0. T. Sherinan OF the Howgatc Expedition to 
Annanatook (latitude 66" 13' 45", longitude 67" 18' 39'' W.) tire given in the following table : 

DATE. i i  
1877Septcmbcr ................................... I 20.70~ I 47.0 +26.0 +97.0 95 N W  0.80 

October ...................................... NW 
November ...... ................... ............................. 0.0 0.49 ............................. 4.2 0.44 .............................. 3.9 0.1 ............................ 4.A ............................. ............................. . June ............................................. : July. ............................................ 10.0 0.77 

I August ............... 

Atntoepheric Eleclrici2y.-The following cxtrnct from a memoir by Prof. J. I). Everett, of Belfast, 
presents views he!d by eminent electricians : 

1. I n  discuss!ons relating to tho clcctricnl conditiou of the nir at a specified point, three things must be 
carefully distinguished : electrical density, elcctricnl force, nod electrical potentinl. 

(a,) The electrical density at a poiut i n  the air is thc quantity of'electricity, per uni t  volume, with which 
the air at the point?s charged. 

(b . )  The electrical force at a poiut is the force with which a unit of positive electricity would be acted 
on, if brou h t  to thF point without altcring, by its inductive action, the previously existing distribution. 

of positive electricity passing from the point. to the earth, the movement of this unit being supposed not to 
disturb the pieexisting distribution. 

2. Suppose all i~~suliitetl condiictitig disc, sevcrul yilyds i t i  tli:i~nrtei*, to  be fixetl nt thc distirilce of one 
Jard from :I pel.f'ectly level siirfiicc forming parL of the cnrtli. Le t  !lie disc receive :i positive charge, the 
iutcrveiiiiig air being ilncliarged. Then the stntc of' tliis iiiterveiiiiig i i ir,  :is regirrds [he three particulars above 
distinguished will be :IS follows : 

ra.) 'l'lic clcctriclil density will bc zero ai 811 points of it. 
(G.) The elcci~~ictil f ime  tit all points of it will bc fitiitc, rind will bcdirccted from the disc toward the enrth. 
(c.) The electrical potential wil l  bo nearly zero ut points very n c a ~  the enrth, tiud wi l l  increase in 

approacliiiig the disc. its value l i t  points very iicnr the disc being nearly US great 11s the potentid of the disc, 
which is n coiist:iiit qutintity for all pcirts of thc disc. ' 

3; The electricti1 forcc will be ucnrly constant over 1111 the rcgiou cousidared, except thc circiirnfereutid 
portion. h i v i n g  the circuinferentinl i,ortioii (Jut of' ticcount, a id  therefore regrlrding the force 11s conshut, 
the poteittiul tit iiity point will be equal to the product of the force by the distallce of this point from the 
surface of the earth ; and the potential of the disc will be equal to the product of the force by the distance 
between the disc and the earth. 

4. The general proposition, of which this is a particular case is that if we travel alon * lipe of force 
to 

the difference of potentiale of A and B. 
6. The definition of potential above given (1. (a.) ) tacit1 assumes the otential of the earth to be 

strictly speaking, we have no knowledge of pbsolute potentlac but only of Jfferenoe of Potentia*- 

....................... ................................. 
i 

' 

(c.) T P e elecp!cal potential a t  a poilit is the work which would be done by electrical fbrce upon a unit 

from any point A to any other point B, the product of the mean force by the distance trave 7 led 1s 
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6. I n  observations of atmospheric electricity, the element directly observed in potential,-the potential 

at a point in the air. 
7. Instrumeuts for the observation aiid measurement of poteiitial are called electrometers, which tire de- 

scribed in the Annuaire de laSo&tA M6tikrologique de France, Vol. XXV, 1877, containing a comprehensive 
article on atmospheric electricity by M. Alfred Angot, en titled L’&ectricitS atmopphbrique, d’aprh Yes travaw 
de Sir W. 17Lomson et la Confhence de M. Mascart. 

8. In every electrometer, the potentid which is directly measured is that of a certain insulated (.on- 
ductor forming ar t  of the instrument. I n  order to measure the potential a t  a point in  the air, we must first 
reduce this con&ctor to the potential which exists at that point. The apparatus for attaining this cnd is 
called a collector. 

9. The most efficient collectors nct by convection. A rapid discharge of matter is caused to take pltrce 
from a projecting portion of an insulated conductor, and the matter, rn it passes off, carries electricity with 
it until electrical equilibrium is attaiued. 

10. I n  Sir William Thoniaon’s water-dropping collector, a fine stream of water issues from the end of D 
long pipe ; and the point in the air whose potentid is attained is the point where the water ceases to be a 
continuous stream, aud begins to be a successiot~ of detached drops. 

11. Wheu a flame, or a discharge of hot smoke, is employed to collect electricity, the potential attaiued is 
that of the region where the hot gases have become just cool enough to lose their conducting power ; for hot 
gas is ii couductor, and cold gas is a non-couductor. 

Sir Williiim Thompson employs, in coonexion with his portable electrometer, matches formed of blot- 
ting paper, steeped i I nitrate of lead, dried, and formed into rolls with the aid of a littlc gum. They burn 
without flame, and are uot extinguished by rain. 

12. Some observers, notably Peltier, Quetelet, uud Dcllrnann have adopted an altogether different mode 
of observing: Iudead of observing the potential a t  a point in the air, they have observed the density of‘ the 
electricity residing on an exposed conductor connected with the earth, or, to put the matter more simply, 
they have observed the charge residing ou the earth’s surface. 

13. The theoretical conuexiou between the two modes of observiition is as follows :- 
Sitlipose a large opcu m d  level area on the earth’s surf’uce to be uniformly electrified. Then the lines 

of electrical force over this area will be vertical up to a considerable height, and the intensity of tho force 
will be seusibly uniform at all heights, u p  to that a t  which the charge of electricity in the air beneath is of 
sensible magnitude in  comparison with that ou the surface of the earth. For, if we consider the space 
bounded by a vertical cylindrical tube of uuit section, the charge residing on that portion of the earth which 
forms the base of the tube, together with the charge in the air within the tube up to any height, is equal to 
the force a t  this height, divided by 4 . I f  the force is uniform, the potential a t  any height is the product of 
the firce by the height (Art. 3). The potential at a given point in the air near the earth will therefore vary 
directly us the charge on the earth’s surface beneath it. Thc sigus of these two quantities will, however, be 
opposite. I f  the charge on the earth’s surface be negative, as is usually the case, the potential in the air 
will be less strongly negative, or more strongly positive than that of the earth, and is therefore to be 
reckoned positive when we wsume the potential of the earth as zero. 

14. The effect of irregularities on the earth’s surface, iiicluding under the name “earth” trees, buildings, 
and all other conductors in cvmmunicfition with the grouud, is to make the distribution of electricity over 
the surface i~neqiiaI, i n  accordance with the law that the density is greatest on the projecting parts of a con- 
ductor. The poteutial a t  a given distance from the surface, if this distance is not too great, will  be nearly 
proportional to the density, and will therefore be greatest over the projecting parts. 

15. Some observers have employed a pointed conductor for collecting atmospheric electricity. In theory, 
an infinitely sharp point could retain no charge, and would therefore reduce the conductor to which it 
belongs to the potential of the air close to the point ; but actual points fall short of attaining this end by sen- 
sible and uncertain amounts. A pointed collector cannot now be regarded as a scientific instrument. 
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